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(57) Abstract ' '
Q

A class of substituted amide compounds of formula \
(1), are antagonists of tachykinins, especially substance P, 1 2 2 .
and are therefore of use in the treatment or prevention CH—Y —X—Y —Ar ) 4))
of physiological disorders associated with an excess of :
tachykinins, such as inflammation, pain, migraine and /
emesis. In formula (I) Ar! and Ar? each independently i 1
represents a phenyl group optionally substituted by one, A r
two or three groups selected from halo, Ciealkyl, C2- : . o
salkenyl, Ca.salkynyl, C;.a:ycloalkyl. Cmcloalkle.AIkyl, trifiucromethyl, cyano, nitro, SR, SOR3%, SO2R?, OR?, NR*RY, NR*COR?,
NR2CO;RP, COz2R® or CONR™RP, wherein R* and RP are each independently H, Cjealkyl, Cz2.salkenyl, Czsalkynyl, Cs.scycloalkyl, Cs-
scycloalkylC4alkyl, phenyl or txiﬂnomma.hyl; Q represents Ar! or a group of formula Het-(CHz)p-, where n is 1 or 2 and Het is a five or
six membered nitrogen containing heterocyclic group with 1, 2 or 3 heteroatoms selected from nitrogcn. oxygen or sulphur with at most
one oxygen or sulphur atom, which group may have the residue of a further 5 or 6 membered aromatic ring fused thereto, and which group
may be optionally substituted by a group selected from Cisalkyl, Casalkenyl, Ca.salkynyl, Cyacycloalkyl, Cs-scycloalkylCi_salkyl, oxo,
thioxo, halo, cyano, nitro, trifluoromethyl, trimethylsilyl, OR¢, SR¢, SOR¢, SO;R¢, NR€R4, NR¢COR4, NR<CO;Rd, CO;R¢, CONR¢R4 or
phenyl optionally substituted by 1, 2 or 3 groups selected from Ci.salkyl, C2.salkenyl, Ca.salkynyl, Ca.cycloalkyl, Ca-scycloalkylCalkyl, |
|| halo, cyano, nitro, triflucromethy!, wrimethylsilyl, ORS, SR¢, SOR®, SO2R¢, NR°RY, NRSCORY, COzR¢, or CONR®RY, where R° and RY are
each independently H, C,.salkyl, triflucromethy] or phenyl; X represents a -CO-NR- or -NR-CO- group, where R is hydrogen, Ci_salkyl, or
methyl substituted by a Cz.salkenyl or C2.salkynyl group; one of Y! and Y2 is a bond or C4alkylene group and the other is a Cjaalkylene
group; with the proviso that when Ar! and Q are dimethoxyphenyl, -Y'-X-Y2-As? is not -CH2CON(CH3)CHzCsHs.
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SUBSTITUTED AMIDES AS TACHYKININ ANTAGONISTS

This .invention relates to a class of compounds,
which are useful as tachykinin receptor antagonists.
The tachykinins are a group of naturally occurring

peptides found widely distributed throughout mammalian

tissues, both within the central nervous system and in
peripheral nervous and circulatory systems

The - tachyklnlns are dlstingulshed by a conserved
carboxyl-termlnal sequences-

Phe-X-Gly-Leu-Met~NHy : R

At present, there are three. known mammallan

“tachyKinihs referred to as substance P neuroklnln N

(NKA, substance K, neurcmedin L) and neurckinin B (NKB,
neuromedin K) (for review see J.E. Maggio, Peptides
(1985) 6(suppl. 3)., 237-242) . The current nomenclature

--ﬂde51gnates the three tachyklnin receptors medlatlng the

blologlcal actions of substance P, NKA and NKB as the
NK;, NK; and NK3 receptors, respectively.

Evidence for the usefulness of tachykinin receptor
antagonists in pain, headache, especially migraine,
Alzheimer's disaase; multiple sclerosis, attenuation of ,
morphine withdrawal, cardiovascular changes, oedema, such
as ocedema caused by thermal injury, chronic inflammatory
diseases suoh as rheumatoid arthritis, asthma/bronchial
hyperreactivity and other respiratory diseases inclﬁding
allergic rhinitis, inflammatory diseases of the qut
including ulcerative colitis and Crohn's disease, ocular
injury and ocular inflammatory diseases, proliferative
vitreoretinopathy, irritable bowel syndrome and disorders
of bladder function including cystitis and bladder
detruser hyper-reflexia is reviewed in "Tachykinin
Receptors and Tachykinin Receptor Antagonists", C.A.
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Maggi, R. Patacchini, P. Rovero and A. Giachetti,
J. Auton. Pharmacol. (1993) 13, 23-93.

For instance, substance P is belleved lnter alia to
be involved in the neurotransm1551on of pain sensatlons
(Otsuka. et al, "Role of Substance P as a Sensory
Transmitter in Spinal Cord and Sympathetic Ganglia" in

1982 Substance P the Nervous sSvstem, Ciba Foundation

Symposium 91, 13-34 (published by Pitman) and Otsuka and
Yanagisawa, "Does Substance P Act as a Pain Transmitter?"

IIPS (1987) 8, 506-510), sperifically in the transmission

of pain in migraine (Sandberg et al, J, Med. Chen.,
(1982) 25, 1009) and in arthritis (Levine et al in

‘Science (1984) 226, 547 549). Tachyklnlns have also been

implicated..in gastrointestinal (GI) ‘disorders and
diseases of the GI tract such as inflammatory bowel
disease (Mantyh et al in Neuroscience (1988) 25(3), 817-
837 and D. Regoli_ in "Trends in Cluster Headache" Ed.

*Sicuteri et al, Elsevier Scientific Publishers, Amsterdam .

(1987) page 85-95) and emesis (F. D. Tattersall et al,
Eur. J. Pharmacol., (1993) 250, RS-R6). It is also
hypothesised that there is a neurogenic mechanism for
arthritis in which substance P may play a role (Kidd et
al "A Neurogenic Mechanism for Symmetrical Arthritis" in
The Lancet, 11 November 1989 and Grénblad e et al,

'"Neuropeptldes in Synovium of Patients with Rheumatoid

Arthritis and Osteoarthritis® in J. Rheumatol. (1988)
15(12), 1807-1810). Therefore, substahce P is believed
to be inveolved in the inflammatory response in diseases -
such as rheumatoid arthritis and osteoarthritis, and

.fibrositis (O'Byrne et al, Arthritis and Rheumatism

(1990) 33, 1023-1028). - Substance P antagonists alone or
in combination with bradyklnln receptor antagonists may
also be useful in the_prevent;on and treatment of
inflammatory conditions in the lower urinary tract,

SUBSTITUTE SHEET (RULE 26)
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especially cystitis (Giuliani et al, J. Uroclogy (1993)
150, 1014-1017).- Other disedse areas where tachykinin
antagonists are believed to be useful are allergic
conditions (Hamelet et al, Can. J. Pharmacol. Physiol.
(1988) - 66, 1361-1367), immunoregulation (Lotz et al,
Science (1988) 241, 1218-1221; Kimball et al, J.. uno
(1988) 141(10), 3564-3569 and Perianin et ‘al, Biochem.
Biophys. Res. Commun. (1989) 161, 520), post-operative
pain and nausea (Bountra et al, Eur. -J. Pharmacol. (1993).
352 R3—R4 and Tattersall et g;, Neuropharmacoloqy (1994)

33, 259-260), vasodllation, bronchospasm, reflex or -
neuronal control of the viscera (Mantyh et al, As
(1988) 85, 3235 3239) and, possibly by arrestlng or

(Yankner et al], Science (1990) 250, 279-282) in senile
dementia of the Alzheimer type, Alzheimer's disease and
Down's Syndrome. ‘ o

‘ Tachyklnln antagonists may also be useful in the
treatment of small cell carcinomas, in particular small
cell lung cancer (SCLC) (Langdon et al, Cancer Research
(1992) 52, 4554-7). _

Substance P may also play a role in demyelinating
diseases such as multiple sclerosis and amyotrophic
lateral sclerosis (Luber-~Narod et al, poster C.I.N.P.
XVIIIth COngress,-zath June-an July 1992), and in
disorders of bladder function such as bladder detrusor
hyper-reflexia (The Lancet, 16th May 1992, 1239).
Antagonists selective for the NK-1 and/or NK-2 receptor
may be useful in the treatment of asthmatic disease
(Frossard ‘et al, Life Sci. (1991) 49, 1941-1953; Advenier
et al, Biochem. Biophys. Res. Commun. (1992) 184(3),
1418-1424; and Barnes et al, TIPS (1993) 11, 185-189).

It has furthermore been éuggésted that tachykinins
have utility in the following disorders: depression,

‘ SUBSTITUTE SHEET (RULE 26)
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dysthymic disorders, chronic obstructlve airways dlsease,
hypersensitivity disorders such as poison ivy,
vasospastic diseases such as angina and Reynauld'
disease, fibrosing and collagen diseases such as
scleroderma and eos1noph111c fascioliasis, reflex - . N
sympathetic dystrophy such as shoulder/hand syndrome,
addiction disorders such as alcoholism, stress related
somatic disorders, neuropathy, neuralgla, disorders
related to immune enhancement Oor suppression such as
systemic lupus erythmatosus (European patent

specification no. O 436 334), .ophthalmic disease such: as.

conjuct1v1tis, .vernal conjunct1v1tls, and the like, and.
cutaneous dlseases such as contact dermatltls, atoplc

- ,mi dermatltls, urtlcarla, and other eczematcld dermatltls
15

(European patent speciflcatlon no. 0 394 989).

Substance P antagonists may also be useful in
mediating neurogenic mucus secretion in mammalian airways
and hence provide treatment and symptomatlc rellef in .
diseases characterized by mucus secretlon, in partlcular,
cystic fibrosis (see Ramnarlne et al, abstract presented
at 1993 ALA/ATS International Conference, 16-19 May 1993,

published in Am. Rev. Resp,»Dls. (May 1993)).

UsS Patent No. 3, 468,951 discloses 3,3~

}bis(3' 4'—dlmethoxyphenyl)proplonlc acid N-methyl~N-

benzylamide for use as an intermediate but makes no
suggestion that. it has any pharmaceutlcal activity.

The present invention provides a compound of
formula (I), or a pharmaceutlcally acceptable salt
thereof: '
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1 and Ar? each 1ndependently represents a

wherein Ar

. phenyl group optionally substituted by one, two or three

groups selected from halo, Ci-galkyl, Cz_salkenyl,
Ca-galkynyl, Csz-gcycloalkyl, C3-gcycloalkylCji-galkyl,’

'3trif1uoremethy1 cyano,’ nitro, SrR2, sor?, SOZRa ORa
" 'NR®RP, NR2CORP, NR2CO3RP, CO,R® or CONR2RP, wherein R®

and RP are each independently H, Cj.galkyl, Cr.galkenyl,
cz-salkynyl c3_6cycloalky1, 03-6cycloalkylc1_4alkyl,
phenyl or trifluoromethyl;

S Q represents arl or a group of formula
Het-(CH2) n~, where n is 1 or 2 and Het is a five or six
membered nitrogen containing heterocyclic group with 1, 2
or 3 heterocatoms selected from nitrogen, oxygen or
sulphur with at most one oxygen or sulphur atom, which
group may have the residue of a further 5 or 6 membered
aromatic ring fused thereto, and which group may be
optionally substituted by a group selected from
Ci-galkyl, Cy-galkenyl, Cs_galkynyl, Ci-7cycloalkyl,
C3~7cycloalkylCj-galkyl, oxo, thioxo, halo, cyano, nitro,
trifluoromethyl, trimethylsilyl, oR®, sSR®, sorR®, so,RC,

" NR°RY, NRScorY, NRSco,RY, co,RS, coNRSRY or phenyl

optlonally substituted by 1, 2 6r-3'groups selected from
Ci-ealkyl, Cpigalkenyl, Ca-galkynyl, Czzycycloalkyl, '
C3_7cycloalkylCj.-4alkyl, halo,” cyano, nitro; -
trifluoromethyl, trimethylsilyl, ORS, srRS, soORE, Soch-
NRCRY, - NRCcoR?, co,RC or cONRCRY, where RS and RY are

SUBSTITUTE SHEET (RULE 26)
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each,indeﬁendently'H, cl_salkyl,.trifluoromethyl or
phenyl; ‘ '

' X represents a ~CO-NR- or ~NR~CO~ group, where
R is hydrogen, C1-galkyl, or methyl substituted by a
c2_6alkeny1 or cz-salkynyl group; ) -

one of Y! and v2 is a bond or C1_4alkylene
group and the other is-a Ci-galkylene group; - :

with the proviso that when arl and Q are
dimethoxyphenyl, -¥l-x-v2-ar2? is not ~CH2CON(CH3) CHyCgHs.

For the avoidance of doubt it will be
appreciated that the present invention relates to
compounds of formula (IA) and salts thereof.‘ L

(14)

wherein Arl, ar? and Q1 each 1ndependent1y represent a
phenyl group cptionally substituted by one, two or three
groups selected from halo, Ci-62alkyl, Cz-ealkenyl,
Ca-galkynyl, C3_ 6Cycloalkyl, Cs3. ~-6CYcloalkylCy_4alkyl,
trifluoromethyl, cyano, nitro, srR?, sor?, SO3R?, OR2,
NR®R®, NR2cORP, NR3cO,RP CO2R® or CONRaRb wherein R? and
RP are each independently H, Ci-galkyl, Ca-galkenyl,
Co- 6alkynyl, C3- 6Cycloalkyl, C3- scycloalkylcl-4alkyl
pPhenyl or trifluoromethyl;

X represents a -CO-NR- or -NR-CO— group, where
R is hydrogen, Ci-ealkyl, or methyl substituted by a
Cz_ealkenyl or Cz.galkynyl group;

SUBSTITUTE SHEET (RULE 26)
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one of Y! and Y2 is a bond or C1_4alky1ene
group and the other is a Ci-4alkylene group:. :
with the proviso that when aArl and ol are’
dimethoxyphenyl, .-¥1-X-¥2-aAr? is not -CH,CON(CH3)CH;CgHs.
S - - The present invention also relates to compounds
of formula (IB) and salts fhereof:,~ ' :

Hef—(CH

n

)
.
/.:4

CHCH,—NR'—CO—Y—ar2°

-

Q.

L. NG

wherein - ,
R Het represents a five or six membered nltrogen

”contalnlng heterocycllc group with 1, 2 or 3 heteroatoms

selected from nitrogen, oxygen or sulphur with at most

20 one oxygen or sulphur atom, which group may have the
residue of a further 5 or 6 membered aromatic ring fused
thereto, and which group may be optionally substituted by
a group selected from Cj_galkyl, Cz-galkenyl,
Cz-galkynyl, Cz-7cycloalkyl, Cjz-7cycloalkylCjy_galkyl,

25 oxo, thioxo, halo, cyano, nitro, trifluoromethyl,
trimethylsilyl, ORS, SR®, SOR®, So,RS, NRSRY, NRScorY,
NRScOR?, cO,RS, CONRSRY or phenyl optionally substituted
by 1, 2 or 3 groups selected from Ci-salkyl, Csy.galkenyl,

L. C2-galkynyl, C3-jcycloalkyl, C3-7cycloalkylCy-galkyl,

30 halo, cyano,.nltro, trlfluoromethyl,.trlmethy151ly1 ORC,
SRS, sor®, so RS, NR°RY, NR®cOR?, CO,RC or cONRSRY, where
RS and RY are each independently H, Cj-galkyl,
trifluoromethyl or phenyl:;

SUBSTITUTE SHEET (RULE 26)
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Arl0 ang Arzo each 1ndependently represent a
phenyl group optionally substituted by 1, 2 or 3 groups
selected from Cy_galkyl, C2-galkenyl, c,_ s6alkynyl,
C3-gcycloalkyl," c3-5cycloa1ky1c1 4alkyl, halo, cyano,
nitro, trifluoromethyl, ‘trimethylsilyl, or®, srS, SORE,
S02R®, NRRY, NRCcORY, co,R® or CONRCRY,- where-Rc and R4
are as prev1ously ‘defined; - : S ’

RL. represents hydrogen or Ci-ealkyl;

Y represents a bond or Ci-galkylene; and

n’'is 1 or 2. '

The alkyl, alkenyl and alkynyl groups referred
to herein may'represent'straight or branchedfgroups.

"vahus for example, sultable alkyl groups include methyl

ethyl n- or 1sopropyl n-i sec-, iso- or tert—butyl.c
Suitable cycloalkyl groups include cyclopropyl,
cyclobutyl, cyclopentyl or cyclohexyl, and suitable
cycloalkyl-alkyl groups include cyclopropylmethyl.
Suitable alkenyl groups"include vinyl and allyl; and
suitable alkynyil groups include propergyl.

When used herein the term "halo" means
fluorine, chlorine, bromine and iodine of which fluorlne
and chlorlne are preferred. .

When Q represents Arl, this group may be the
same or different to the other group arl defined in
formula (I), however, favourably both are unsubstituted
phenyl or phenyl identically substituted. Generally not
more than 2 substituents are present in each Arl group.
Aptly both arl groups are phenyl groups optionally
substituted by methyl, acetoxy, trlfluoromethyl fluoro
or chloro. Preferably Arl is an unsubstltuted ‘Phenyl V
group.~ Preferably, when Q represents Ari ‘Q is an
unsubstltuted phenyl group.

" When Q represents the group -Het- (CHz)n
suitable- values for Het include PYrrolyl, pyrldyl

SUBSTITUTE SHEET (RULE 26}
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pyrazolyl, triazolyl, tétrazdlYi, thiazolyl, pyrazlnyl,
pyrimidinyl, pyridazinyl, triazinyl, oxazolyl,
oxadiazolyl, thiadiazolyl, isoxazolyl, quinolyl,
isothiazolyl, imidazolyl, benzimidazolyl and benzoxazolyl
any of which may be substituted, preferably by an
optionally substltuted phenyl group as prev10usly
defined. L
Preferabiy Het represents an unsubstituted or

‘'substituted 5- or 6-membered nitrogen containing aromatic
-heterocycle such as for example oxazolyl, oxadiazolyl,

thiazolyl, thiadiazolyl, triazolyl, pyrazinyl, pyridyl,
pyrimidinyl, pyridazinyl, imidazolyl or ﬁriazinyl.

More preferably Het represents an unsubstltuted
or substituted S5-meémbered nitrogen contalnzng
hetercaromatic heterocycle such as oxazolyl, oxadiazclyl,
imidazolyl, thiadiazolyl or triazolyl, any of which may
be substituted, preferably by an optionally substltuted
phenyl group as previously defined.

It will be appreciated that, when the
heterocyclic moiety Het is substituted by an oxo or
thioxo substituent, different tautomeric forms are
possible so that the substituent may be represented as =0
or ~OH, or =S or -SH, respectively. For the avoidance of
doubt, all such tautomeric forms are embraced by the
present invention.

' Preferably n is 2.

In one embodiment ¥! is a bond or Cy-galkylene
group and Y2 is a Cj-~g4alkylene group.

In another embodiment Y! is a C1-g4alkylene
group and Y2 is a bond or c1_4alky1ene group. - - oL

- In a further embodiment ¥l is a Ci-4alkylene

) group‘and‘Y2 is a Cj-4alkylene group.

Favoured‘cl-4a1kylene groups include those of
particularly 1 to 3 carbon atoms, for example —CHs-

SUBSTITUTE SHEET (RULE 26)
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-(CH3) 5-, =(CH3) 3-, ~CH2-CH(CH3)- or the C4alkylene group
~CHz~CH~CH(CH3) -. . : S
: One group of compounds‘of.the'formula (I) are
. those of-the formula (IXI) ang pharmaceutically acceptable
5 salts thereof: . ' PR :

01
\ T a1l _y2 2.
CH—=Y'—CO—NR'—y2_4,

Ar‘,
(1)
whérein"Afl; ar2, ol vyl ;g ¥2 are as defined in .

15 = relation to formula (IA) and RY jis hydrogen or a
c1;6alkyl group. Most aptly Rl jg a Ci-62lkyl group and
preferably is a methyl group. ’ ' »

‘A further group of compounds of the formula (1)
are those of the formula (IIT) and>pharmaceutically

20 aéceptable salts thereof:

CH—Y'—co—n (CHy)—Y2—p,2

(rin)

wherein ar?, yl ang y2 are as defined in
30 relation to formula (I). o
'A preferred sub—grogp of compounds according to
-the invention is representedAby formula (IV)

SUBSTITUTE SHEET (RULE 26)
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{1v)

wherein RZ is a- hydrogen atom or a- Ci-salkyl group;
R and R% each represent H, cl_salkyl,

C1_5alkoxy, ‘halo or trifluoromethyl: R
o Rs'represents H, Ci-galkyl, Cz-salkenyl

' C3igalkynyl, halo, cyano, nitro, trxfluoromethyl

trimethylsilyl or OR%, where R® is as defined for formula
(I),
. R6 represents Cj. salkyl, cz_salkenyl

Cz-salkynyl, halo, cyano, trifluoromethyl or ORa

P represents 0 or 1; and

q represents 1 or 2;
and pharmaceutically acceptable salts thereof.

Particularly preferred are compounds of formula
(IV) wherein R® is other than H and R> and R® are located
in the 3- and S5-positions. Most preferably R® and RS
each represent Cj_jalkyl, C1-4alkoxy, halo or
trifluoromethyl.

Preferably R? and R4 each represent H.

Another group of compounds of formula (I) are
those of formula (V) and pharmaceutlcally acceptable
salts thereof:

SUBSTITUTE SHEET (RULE 26)
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Ar—<z::>—-(CH

) ’ A

L

CHCH,—NR'—CO—y—y 20

-

0 -

-

(v)

10 wherein n, arl0, Ar20, gl ang yi1 are as'defined.in
relation to formula (IB); ‘ . -
“the circle represents the residue of a five

membered arbﬁﬁtig»ring: and- - 0 o ‘
TR ﬁ” ‘Af fé§fesén#s;an_6pti§h§11y:éh§é§iﬁuted'phényl
15 group as defined in relation to formula (IB). '
Aptly Rl is methy1. Aptly ¥l is a bond, a -
~CHz- or a =CH3~CHy- group. . :
A'sdb-group of compounds of the formula (V) are
those of the formula’(VI)”and'phafmacéutiéally‘acceptable
20 salts thereof:

A e
‘ CHCH,—N(CHy)—CO—ar 20

Arto

(vi)

30 -wherein n,. 'Ar, arl®? ana ar20 and’the-rihg’are as defined
in relation‘to formula (v). SR : '
Favoured values for Ar, arl0 ang ar20 ;e
pPhenyl optionally substituted by 1 or 2 groups selected

SUBSTITUTE SHEET (RULE 26)
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‘from iodo,” bromo, chloro, fluoro, C;.galkoxy, Cl_éalkyl{
C2-5a1keny1, Ca-galkynyl or trifluoromethyl.

A particularly apt value for Ar is phenyl. . A
particularly apt value for arlo is phenyl. a.

-particularly apt value for ar?0 js phenyl. - -

Favoured values for the aza aromatic moiety
represented by the ring in formulae (V) -and (VI) include
those which,. in addition tc the nitrogen atom shown, have
1 or 2 heterocatoms selected ffom-nitrogen, oxygen or
sulphur of which preferably at least one is nitrogen.

‘Such favoured groups may be substituted by an oxo group
if desired. Particularly favoured values 1nc1ude

lmidazolyl and triazolinonyl. o .
i Speclflc compounds w1th1n the scope of the:
present invention include:
N-[ (3 ,5=-dimethoxyphenyl)methyl]-N-methyl-2,2- -
dlphenylacetamlde,' :
N-[2-(3, 5-d1methoxyphenyl)ethyl]-N—methyl-z 2-
dlphenylacetamide,.

-[(3, 5-d1methoxypheny1)methyl]—N-methyl 3,3~
dlphenylpropxonamlde,
N-[2-(3, 5—dimethcxypheny1)ethyl]—N—methyl-a 3-
diphenylpropionamide; :
N-[ (3,5-dimethoxyphenyl)methyl]-2, 2-d1pheny1 acetamide;

-N-[2-(3,5-dimethoxyphenyl)ethyl]=-2,2-diphenyl acetamide;

N-[(3,5-dimethoxyphenyl)methyl]~-3, 3—d1phenyl
propionanmide; .
N-[2-~(3,5-dimethoxyphenyl)ethyl]}-3,3-diphenyl
propiohamide:
N-(3,S-Gimethoxy—benzyl)—N—methylezL2—diphenyi-acetamide;

N=[2=-(3, 5-dimethoxypheny1)ethyl]—N-methylhz,2-diphenyl-

acetamide;
N-[(3, S-dzmethoxyphenyl)methyl]-N-methyl 3 3-d1phenyl

. propionamide;
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N-[2-(3, s-dlmethcxyphenyl)ethyl}-N-methyl—J 3-diphenyl
propionamide;
N-methyl-N-[2-phenyl-4- (4-pheny11m1dazol -1~
Yl)butyljbenzamide; . . S
N—methyl-N-[2—phenyl—4 (4-pheny11m1dazo1 1-y1)butyl](3-
lsopropyloxyphenyl)acetanlde, P
and pharmaceutlcally acceptable salts thereof.h B

. For use in medicine, the salts of the compounds
of formula (I) will be pharmaceutlcally acceptable salts.
Other salts may, however, be useful in the preparatlon of
the compounds according to the- ‘invention (such as the
dlbenzoyltartrate salts) or of their pharmaceutically
acceptable salts. Sultable pharmaceutlcally acceptable

_salts of ‘the compounds. of this 1nventlon include ac1d

addltlon salts whlch.may, for example, be formed by
m1x1ng a solution of the compound according to the
1nvention with a solution of 3 pharmaceutlcally
acceptable non-toxic acid such as hydrochloric acidq,
sulphuric acid, fumaric acid, maleic acid, succ;nlc acidq,
acetic acid, citric acid, tartaric aciq, carbonic acid,

Phosphoric acid or p—-toluenesulphonic acid.

Pavoured salts of the compounds according to
the invention are acid addition salts of pharmaceutically
acceptable acids.

Preferred salts of the compounds according to
the 1nventlon -include the hydrochloride.

However, most ususally, the compound of the
formula (I) will be in unsalted form.

The present invention includes w1th1n its scope
prodrugs of the compounds of formula (T) above. 1In.

'general :such_prodrugs will be functional derivatives of
- the compounds of formula. (I) which are readily

convertible in vivo into- the required compound of formula

"(I).__Conventional procedures for the selection and
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preparation of suitable prodrug derivatives are
described, for example, in "Design of Prodrugs", ed. H.
Bundgaard, Elsevier, 1985.

The compounds according to-the invention ma}A :
exist both .as enantiomers and as diastereomers. It is to
be understood-that' all such isomers®and mixtures thereof’
are encompassed within the scope of the present-
“invention.’ o _

The substance P antagonising activity of the
compounds described hereln was evaluated u51ng the human
NKlR assay described in publlshed European patent
appllcatlon no. 0 528 495. The method essentlally

' 1nvolves determinlng the concentratlon of the test

compound required to reduce by 56% the amount of
radiolabelled substance P binding to human NK-1 receptor;
thereby affording an ICgsg value for the test compound.
The compounds of the Examples were found to have Ic5°
values less than 1uM. _

The invention also provides pﬁarmaceutical
compositions comprising one or more compounds of this
invention in association with a pharmaceutically
acceptable carrier. Preferably these compositions are in

‘unit dosage forms such as tablets, pills, capsules,

powders, granules, solutions or suspensions, or
suppositories, for oral, parenteral or rectal
administration, or topical administration including
administration by inhalation or insufflation.

The invention further provides a process for
the preparation of a pharmaceutical composition
comprising -a compound of formula (I), or a prodrug-

-thereof, and a pharmaceutically acceptable carrier, which

process comprises 'bringing a compound of formula (I), or
a prodrug thereof into association with a

pharmaceutically acceptable carrier.
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For preparing solid compositions such as
tablets, the principal active ingredient is mixed with a
pharmaceutical carrier, €.g. conventional tableting
ingredients such as corn starch, lagtose} '
sucrose, sorbitol, talc, stearic'écid, mégnesium
stearate, dicalcium phosphate or gums, and other
pharmaceutical diluents, e.g. water, to form a solid
preformulation composition containing a homogeneous
mixture of a compound of the present invention. When

‘referring to these preformulation compositions as

homogeneous,. it is meant that the active ingredient is

-dispersed evenlyAthrou§hout the composition so that . .the

composition may be readily subdivided into equally -

' éffectiyevunitgdoségé form§ su¢p;aé'ﬁéb;gtsbmpills and

capsules. This solid preformulation composition is then
subdividedqinto unit dosage forms of the type described
above containing from 0.1 to about 500 mg.of the active

- ingredient of the present invention. The tablets or

Pills of the novel composition can be coated or otherwise
compounded to provide a dosage form affording the
advantage‘of prolonged action. Fo: example, the tablet
or pill can comprise an inner dosage and an outer dosage

- component, the latter being in the form of an envelope

over the former. The two components can be separated by
an enteric layer which serves to resist disintegration in
the stomach and permits the inner component to pass
intact intoc the duodenum or to be delayed in release. A
variety of materials can be used for such enteric layers
or coatings, such materials including a number of
polymeric acids and mixtures of polymeric acids with such
ﬁatériéisias shgiiac;>qetyl aicohol and‘dellulose
acetéte._ ] : ] o . o
The liquig forms in which_thg novel
éompositions of the presént invention méy be incorporated
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for administration orally or by injection include agqueous
solut;ons, suitably flavoured syrups, aqueous or oil

suspensions, and flavoured emulsions with edible oils

such as cottonseed 011 sesame oil, coconut oil or peanut
oil, as well as elixirs and similar pharmaceutical

vehicles.: Suitable dispersing or suspending agents for

agueous suspensions include synthetic and natural gums
such as tragacanth, acacia, alginate, dextran, sodium
carboxymethylcellulose, methylcellulose, polyvinyl-
pyrrolidone or gelatin.

Compositions for inhalation or insufflation
include solu%ions and suspensions in pharmaceutlcally
acceptable,'agueous or organic’ solvents,_or mlxtures '
thereof, andlﬁowders; The llquld or solid: comp051tlons
may contain suitable pharmaceutically acceptable

~ excipients as set out above. Preferably the compositions

are adm1n51tered by the oral or nasal resplratory route
for local or systemlc effect. Comp051tions.1n preferably
sterile pharmaceutzcally acceptable solvents hay be
nebulised by use of inert gases. Nebulised solutions may
be breathed directly from the nebulising device or the
nebulising device may be attached to a face mask, tent or
intermittent positive pressure breathing machine.
Solution, suspension or powder compositions may be

-administered, preferably orally or nasally, from devices

which deliver the formuletion in an appropriate manner.
For topical administration, for example as a

"creem, ointment or lotion, pharmaceutically acceptable

carriers are, for example, water, mixtures of water and
water-miscible solvents such as lower alkanols or

" arylalkanols, vegetable oils, polyalkylene glycols,

petroleum based jelly, ethyl cellulose, ethyl oleate,

‘ carboxymethylcellulose, polyvinylpyrrolidone, isopropyl
myristate and other conventionally-employed non-toxic,
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pharmaceutiga;;y ggcéptable organic and ino:gagic
_qarriers. The pharmaceutical Preparation may also
contain non-toxic auxiliary substances such as
-emulsifying, preserving, wetting_agents; bodying agents
.5 and the like, as for example, polyethylene glycols 200,
V 300, 400 and 600, carboﬁaxes 1,000, 1,500, 4,000, 6,000
and'10,000,,antibacterial components such as quaternary
ammonium compouﬁds, phenYlmercuric salts known to have
cold sterilizing properties and which are non-injurious
‘10 - in use, thimerosal, ﬁethyl and . propyl paraben, benzyl
alcohol, phenyl ethanol, buffering. ingredients such as
sodium chloride, sodium borate, sodium acetates, .
‘glucqpéte'bgfge;§, and other_convgptignal_ing:edients-

. such as sorbitan monolaurate,. triethanolamine, oleate,

15 poiyoxyethflene sorbitan monopalmityiafe, dioctyl sodium
sulfosuccinate, monothiog1ycerol, thiosorbitol,
ethylenediamine tetraacetic acid, and the like.
) The compounds of formula (I) are of value in the
treatment of a wide variety. of clinical conditions which

20 are characterised by the presence of an excess of .
tachykinin,,in particular substance P, activity. These
may include disorders of the central nervous system such
as anxiety, depression, psychosis and schizophrenia;
epilepsy; neurodegenerative disorders such as dementia,

25 including senile dementia of the Alzheimer type,
Alzheimer's disease and Down's syndrome; demyelinating
diseases such as MS and ALS and other neuropathological
disorders such as peripheral neuropathy, for example,
AIDS-related neuropathy, diabetic neuropathy and

30 - chemotherapyginducedVneuropathyh and postherpetic and .

a other neuralgias: small cell carcinomas such as small

-cell lung -cancer:; respiratory diseases, particularly
“thqse associated with excess mucus secretion such as
chronic obstructive>airways diseése, bronchopneumonia,
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chronic - bronchitis,. cystic fibroeis and asthma, and
bronchospasm; airways disease modulated by neurogenic
inflammation; diseases associated with decreased
glanduler secretions, including lacrimation, such as
Sjogren's syndrome, hyperllpoprotelnemlas IV and V,
hemochromatosis, sarcoidosis, or amyloid051s,
inflammatory diseases such as inflammatory bowel disease,
psoriasis, fibrositis, ocular inflammation,
osteoarthritis, rheumatoid arthritis, pruritis and
sunburn; allergies such as eczema and rhinitis:
hypersen51t1v1ty disorders such as poison ivy: ophthalmic
dlseases such as conjunctxvztls, vernal . conjunct1v1tls,

Wdry eye syndrome, and the llke. ophthalmlc conditions
‘associated with cell prollferatlon such as proliferative
v1treoretinopathy, cutaneous diseases such as contact

dermatitis, atopic dermatitis, urticaria, and other
eczematOLd dermatitis: oedema, such as oedema caused by
thermal injury, addiction disorders such as alcohollsm.
stress related somatic disorders; reflex sympathetic
dystrophy such as_shoulder/hand'syndrome:Adysthymic
disorders; adverse immunological reactions such as
rejection of transplanted tissues and disorders related
to immune enhancement or suppression, such as systemic
lupus erythematosus; gastrointestinal (GI) disorders and
diseases of the GI tract such as disorders associated
with the neuronal control of viscera, ulcerative colitis,
Crohn's disease, irritable bowel syndrome and emesis,
including acute, delayed or anticipatory emesis such as
emesis induced by chemotherapy, radiation, surgery,
migraine, toxins, such as metabolic or mlcrobial toxins,
viral or bacterial lnfectlons, pregnancy, vestlbular
disorders, motion, mechanical stimulation, psychological
stress or disturbance, high altitude, weightleséhess,
intoxication, resulting for example from consumption of
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alcohol, and variations in intercranial Pressure,. in
particular,,for example, drug or radiation induced emesis
or ppst-operative'nausea and VOmiting:_disorders of
bladder function such as cystitis, bladder detrusor
hyperrreflexia_ and incontinence; fibrosing and collagen
diseases such as scleroderma and eosinophilic -
fascioliasis; disorders of blood flow caused by
vasodilation and vasospastic diseases such as angina,

migraine,and Reynaud's disease; and pain or nociception,

for example, chronic pain or that attributableitoror

associated_with any of the fqregoing:conditions,

especially the transmission of pain in migraine. :
' Thus, the coﬁppun§s §f tﬁe prgsgntfinventipn may be

. readily adapted to therapeutic use for the treatment of -
15 '

physidlogiéal disorders associated with excessive
stimulation of tachykinin recéptors, especially the
neurokinin-i receptor, and as neurokinin-i1 antagonists in
the control and/or treatment of any of the:aforementioned

clinical conditions in mammals, including humans.

The compounds of formula (I) are also of value in
the treatment of a combination of the above conditions,
in particular in the treatment of combined post-operative
pain aﬁd'post—operative hausea and vomiting.

The compounds of formula (I) are particularly
useful in the treatment of emesis, including acute,
delayed or anticipatory emesis, such as emesis induced by
chemotherapy, radiation, surgery, migraine, toxins, such
as metabolic or microbial toxins, viral or bacterial
infections, Pregnancy, vestibular disorders, motidn,
mechanical stimulation, psychological stress or
disturbance, high éltitude, weightlessness, intoxication,
resulting for example from consumption of alcohol, and
variations in intercranial Pressure. Most especially,
the compounds of formula (I) are of use in the treatment
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of emesis induced by antineoplastic. (cytotoxic)-. agents
including those routinély used in cancer chemotherapy.
Examples of such chemotherapeutic agents
include alkylating agents, for example, nitrogen
5 mustards, ethyleneimine compounds, alkyl sulphonates and
other coﬁpdundé with an alkylating aétioﬁ such as
nitrosoﬁreas, cisplatin an@_dacarbazine: aﬁtimetébolites,
for example, folic acid, purine or pyrimidine-
_ antaqdniSts; mitotic inhibitors, for example, vinca
10 alkalozds and derivatives of podophyllotoxln, énd
: cytotoxlc antlblotlcs. C
Particular examples of chemotherapeutlc- éehts
gauseg

N

are descrlbed for 1nstance, by D. J Stewart n

Eds. J. Rucharczyk et QL,VCRC Press Inc., Boca Raton,
Florida, USA (1991) pages 177-203, especially page 188.
Commonly used chemotherapeutlc agents 1nc1ude c1splat1n,
sori ' .dacarbazine’ (DTIC),. dact1nomyc1n, mechlorethamlne e

V (nitrogen mustard), streptozocin, cyclophosphamlde,

20 carmustine (BCNU), lomustine (CCNU), doxorubiéin
(adriamycin), daunorubicin, procarbazine, miﬁomycin,
cytarabine, etbposide; methotrexate, 5-fluorouracil,
vinblastine, vincristine, bleomycin and chlorambucil
(R. J. Gralla et al ‘in Q_@w (1984)

25 68(1), 163-172)].

The compounds of formula (I) are also of use in
the treatment of emesis induced by radiation including
radiation therapy such as in the treatment of cancer, or
radiation sickness; and in the treatment of post-

30 operatlve -nausea and vomiting.

"It will be appreciated that the compounds of
formula (I) may be presented together with another
therapeutic agent as a comﬁined'preparation for

simultaneous, separate or seguential use for the relief
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of emesis.. ‘Such combined preparatlons may be, for
example, in the form of a twin pack. A preferred
combination comprises the compounds of formula (I) with a

chemotherapeutic agent such- as an alkylatlng agent

antlmetabollte, mltotlc inhibitor or cytotox1c
antibiotic, as descrxbed above. In general, the
currently available dosage forms of the known therapeutic
agents for use in such combinations will be suitable.

The compounds of formula (I) are also partlcularly
useful 1n the treatment of pain or noc1ceptlon and/or
1nf1ammatlon and dlsorders assoclated therewith. such as,
for, example, neuropathy, such as diabetlc and

'chemotherapy-lnduced neuropathy, postherpetzc and other
. “:T; neuralglas,.asthma ‘osteroarthrltls, rheumat01d arthritls
15

and especially mlgralne.

. The present invention further prov;des a compound of
formula (I) for use in therapy.

According to .a. further or alternatlve aspect, the
present invention prov1des a compound of formula (I) for
use in the manufacture of a medicament for the treatment
of phys;ologlcal disorders associated with an excess of
tachykinins, especially substance P. :

The present invention also provides a method for the
treatment or prevention.of physiological disorders
associated with an excess of tachykinins, especially
substance P, which method comprises administration to a-
patient in need thereof of a tachykinin reducing amount
of a compound of formula (I) or a composition comprising
2 compound of formula (I)

For the treatment of certain conditions it ‘may be
desirable to employ a compound accordlng to the present
invention in conjunctlon with another pharmacologlcally
active agent. For example, for the treatment of
resplratory diseases such as asthma, a compound of
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formula (I) may be used in conjunction with a
bronchodilator, such as a B2-adrenergic receptor
antagonist or tachykinin antagonist which acts at NK-2
receptors. The compound of formula (I) ‘and the
bronchodilator may be admlnlstered to a patlent
similtaneously, sequentially or in combination.

The present invention accordingly provides a method
for the treatment of a respiratory disease, such as
asthma, which method comprises administration to a
patient in need thereof of an effective amount of'a
compound of formula (I) and an effective amount of a
bronchodilator. : .

- The present invention also prov1des a’ compOSItlon

‘comprzslng a’ compound of formula (1), a- bronchodllator,

and a pharmaceutically acceptable carrier.

In the treatment of the conditions associated with
an excess of tachykinins, a suitable dosage level is
about 0.001 to 50 mg/kg per day, in partlcular.about 0.01
to about 25 mg/kKg, such as from about 0.05 to about 10
mg/kg per day. »

. For example, in the treatment of conditions
involving the neurotransmission of pain sensations, a
suitable dosage level is about 0.001 to 25 mg/kg per day,
preferably about 0.005 to 10 mg/kg per day, and
especially about 0.005 to 5 mg/kg per day. The compounds
may be administered on a regimen of 1 to 4 times per day,
preferably once or twice per day.

In the treatment of emesis using an injectable
formulation, a suitable dosage level is about 0.001 to 10
mg/kg per day, prefereply'about 0.005 to 5 mg/kg per day,
and especielly 0.01 to 1 mg/kg per day. The compounds .
may be administefed on a regimen of 1 to 4 times per day,
preferably once or twice per day.
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It will be appreciated that the amount of a compound

of formula (I) required for use in any treatment will
vary not only with the particular compounds or
composition selected but also with the route of
adﬁipist#afion, the nature of the condition Béing‘
treated, and the age and condition of the patient, and
will ultimately be at the discretion of the attendant
physician. _ -

The present invention further provides a
compound of formula (I) or 3,3—bis(3‘;4'-dimethoxyphenyl)
prépionicfécid N-methy;-N-benzylamide_foriuse in therapy.

al disorders

associated with an excess of tachykinins, especially
substance P. . ' . o
' .~ The present invention also provides a method
for the treatment or Prevention of physiological
disorders associated with an excess of tachykinins,
especially substance P, which method comprises
administration to a patient in need thereof of a
tachykinin reducing . amount of a compound of formula () -
or 3,3-bis(3;,4'—dimethoxyphenyl)propionic acid N;methyl—
N-benzylamide or a composition comprising a compound of
formula (I) or 3,3-bis(3',4'—dimethoxyphehyl)propionic
acid N-ﬁethyl-N-benzylamide.' '

The compounds according to the invention
wherein R is not H may be prepared by alkylation of a
corresponding compound wherein R is H. - ’

The alkylation is effected using conventional
methods. For exémple, the compound wherein R is H may be
treated with an alkyl halide of formula R~Hal, where Hal
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is chloro, bromo or, preferably, iodo, in the presence of
a base. Suitable bases include alkali metal hydrides,
for example, sodium hydride. The reaction is
convenlently effected in a suitable organic solvent such
as, for example, dimethylformamlde.

COmpounds of formula . (I), whereln Q is Arl may
be prepared by reaction of intermediates of formula (VII)
with compounds of formula (VIII):

arl(arlycr-yi-o = @2-y2-ar2
(VII) - (VIII)

. wherein Ar;; Ar?, X;,'and Y2 are as defined.fof férmula'

(I); one of Ql~and<Q3-reprgsents-coon~and-the other of @l
and Q2 represents NHR, in the presence of a base and a
coupling reagent.

Suitable bases of use in the reaction include

,tertlary amines, for. example, triethylamine.

Suitable coupling reagents include any of the
coupling reagents commonly used in peptide synthesis. A
preferred coupling reagent is 1-(3-dimethylaminopropyl)-
3-ethylcarbodiimide hydrochloride. Preferably the
éoupling reaction is effected in the presence of 1-
hydroxybenzotriazole hydrate.

- Compounds of formulae (VII) and (VIII) are
commercially available or may be prepared from
commerically available starting materials by conventional
methods readily apparent to those skilled in the art.

Alternatively, the compounds of formula (I),
wherein Q is the group Het-(CHy)p-, may be prepared by a
process which comprises reacting a compound of the
fprmula Het~-H (wﬁerein-the H is on’'a nitrogen atom) with
a compound ‘of formula (IX):
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L-(CH,),
A\

CCH—Yle—x—y2_, .2

/

Ar

-

( IX)'

wherein n, Arl, Arz, X, Yl, and Y2 are as defined in
relation to formula (I) and L is a leaving group.

, " Suitable leaving;groups.represented.by L
ihqlﬁdé~ioéoi3brono;wchlérO'and~activatéd*ether-such as
methanesulphonate or toluenesulphonate.

A preferred group L is iodo. ]

The reaction of the Het-H and the compound of
the formula (IX)Vcan take'placé under these conditions
well known to the skilled worker for displacing a leaving
group by basic nitrogen containing moiety. Génerally in
. extreme temperatures, for example, O to lbO'C, for '

example 50°C, in a solvent such as an amide, for example,
dimethylformamide. A base of low nucleophilicity may be
employed to remove HQ generated during the reaction if
desired, for example potassium carbonate. ‘

The compounds of the formula (IX) may be
Prepared from corresponding compounds in which L
Tepresents OH in any convenient manner, for example by
reaction wifh methanesulphonyl chloride, toluenesulphoh?l
chloride or the like in conventional manner followed, if
desired, by displacement of the sulphonate ester by
treatment with an ionic halide, for example sodium
iodide, in a 'suitable solvent such as acetone.
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The compounds of the formula (IX) wherein L-is
OH may be prepared by reduction of the corresponding
compound of the formula (X):

HCO- (CH

2 n- LA T

)
\
,/

CH—Y'—x—y2-pr?2

A
(x)

wherein n,béfl, Afz X Yl and ¥2 are as deflned in

" relation to formula (I). Aptly the reductlon may employ

sodium borohydrlde or like reagent under conventional
conditions, for example in ethanol at ambient
temperature. . .

The cdmpouna of the formula (X) may be-prepared
by ozonolysis of the corresponding compound of the
formula (XI):

CH,~——CH-(CH,

) n-1
\

CH— Y‘—»—Yz r

-

Ar
(x1)

wherein n, Arl, Arz, X, ¥l and ¥2 are as defined in
relation to formuia (I). The ozonolysis may be carried
out under conventional conditions such as at a depressed
temperature, for example -50° fo -90°C, for exaﬁple

=78°C, in an inert solvent such as dichloromethane,
followed by addition of a polar solvent such as
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dimetpylsulphide-andiallowing the reaction mixture to

The eompound of formula (XI) may be prepared by
reaction of a compound of the formula (XII) with a
qompound.of,the~fqrmula_(XIII):”_V_ '

| CHp=CH- (CHy) -1 ~CH (art) ~y1-gl Q2-v2-pr2
(XII) s (XIII)

wherein n,.Ar;,zArf, Y;Aand ¥2 are as defined in relation
to formula (I), one of Q1 and Q2 represents COOH and the
other,oﬁ:Q;_andWQZ-represents NHR,. in the presence of a
base and a _coupling reagent, as described above.. . .
,u,»Alternetively,.thechmpquhgs;eﬁ,fe:mu1a«(XLL,

may be prepared by the reaction of a compound of the
. formula (XIV) with a compound of the formula (XV):

éﬁHz=CH-(CHZ)n'_1-—CH(Ar1)‘ -ylg3 . g4_y2_,.2
(XIV) - (%XV)

wherein n,vArl, Arz, ¥l ang Y2 are as defined for formula
(I),.one of Q3_an_dQ4 represents NHR and the other of Q3
and Q4 represents COHal, where Hal is a halogen atom such
as iodine, bromine or, preferably, chlorine.

The reaction of the compounds of formulae (X1IV)
and (XV) may take place under conventional conditions
used for acylating amines, for example at a temperature
between 0 and 50°cC, in a solvent such as an ether, for
example tetrahydrofuran, optionally in the presence of an

aagent;tO'rempveAthe hydrogen halide produced, for example

potassium‘carbqnate._ . . . o
The amines of the formula (XV), where Q3
fepresents NHR and Yl is -CH2~, may be prepared by
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reduction of the correspondlng amide of the formula
(XVI) : '

CH,=CH=-(CH,) .
CH—CO—NHR

Alr1

(xv1)

wherein n, Arl ahd R are as defined in relation to
formula (I), by reduction w1th llthlum alumlnlum hydride
in dlethyl ether or the llke.

' The amides of the formula (XVI) may be prepared
by reaction of an amine H2NR with the corresponding
methyl or like ester which in turn may be prepared by
reaction of alkylbromide and the anion of a compound
ArCH2C02CH3 generated in tetrahydrofuran or the like
u51ng a base such as sodium hydrlde.'

Where the above-described process for the
preparation of the compounds according to the invention
gives rise to mixtures of stereoisomers these isomers
may, if desired, be separated, suitably by conventional
techniques such as preparative chromatography.

The novel compounds may be prepared in racemic
form, or individual enantiomers may be prepared either by
enantiospecific synthesis or by resolution. The novel
compounds may, for example, be resolved into their
component enantiomers by standard techniques, such as the
formation of diastereomeric esters or amides, for
example; leucine methyl esters, followed by
chromatographic seperation and removal of the chiral
auxiliary.
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Durlng any of the above synthetic Sequences it
may be necessary and/or des1rab1e to Protect sensitive or
reactive groups on any of the molecules concerned. This
may. be achieved by means of conventlonal pProtecting

groups, such as those descrlbed in Protective Groups ig

Organic Chemistry, ed. J.F.W. McOmie, Plenum Press, 1973;
and T.W. Greene and P.G.M. Wuts, Protective Groups in
Organic Synthesis, John Wiley & Sons, 1991. The

protecting groups may be removed at a convenient
subsequent stage using methods known from the art.
The compounds of the Present invention may be

- formulated as specifically illustrated at pages 29-30 of

Internatlonal ‘Patent Specification No. W093/01159
.. .. The follow1ng Examples lllustrate the
preparatlon of compounds according to the 1nvent10n.
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Diphenyl acetic acid (1.15g) was dissolved in
dichloromethane (75ml). Triethylamine (1.4g) was added’
followed by 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (1.15g), 1-hydroxybenzotriazole hydrate and 3,5-
dimethoxybenzylamine (0.65ml) and stirred at room temperature
overnight. The reaction mixture was diluted by addition of
dichloromethane, washed (H,O x 1, brine x 2), dried (MgSO,),
solvent evaporated and product recrystallised from ethyl acetate
to give the title compound as a white solid (1.35g). NMR
(360MHz, DMSO) § 8.75 (1H, t, NH) 7.20-7.35 (IOH m, ArH)

16:31-6.33 (3H, m, ArH), 5.02 (1H, s, Ar-CH-Ar), 4. 24 (2H d,

J=5. 9Hz N-CH,-Ar), 3.63 (6H, s, 2 x OCH,).

Prepared by the method of Example 1 from diphenyl acetic
acid (1.06g) and 3,5-dimethoxyphenyl ethylamine (1g). NMR
(360MHz, DMSO) & 8.29 (14, t, J = 5.4Hz, NH), 7.18-7.30 (10H,
m, ArH), 6.32 (3H, q, J = 7.9Hz, ArHD, 4.91 (1H, s, Ar-CH-Ar),
3.66 (6H, s, OCH,), 3.32 (2H, m, Ar-CH,-CH,), 2.65 (2H, t,

J = 7.1Hz, Ar-CH,-CH,).

EXAMPLE 3

- =Din Dme -3,3-diph

SUBSHITUTE SHEET (RULE 26)
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Prepared by the method of Example 1 from diphenyl
- propionic acid (1.23g) and 3,5-dimethoxybenzylamine (0.65ml).
NMR (360MHz, DMSO) & 8.30 (1H, t, NH), 7.22-7.26 (8H, m,
ArlD, 7.14-7.17 (2H, m, ArH), 6.31 (1H, t, ArH), 6.26 (2H, d,
J = 2.2Hz, ArH), 4.52 (1H, t, J = 7.9Hz, Ar-CH-Ar), 4.11 (2H, d,
J = 5.8Hz, N-CH,-Ar), 3.65 (6H, 5, OCHy,), 2.91 (2H, d, J = 7.9Hz,

CH-CH,-CO) ppm. I
... . i . - » » : 7

Prepared by the method of Example 1 from diphenyl
propionic acid ( 1.14g) and 3,5-d.imdhoxyphenylethyl’amine‘. (lg').":,:’ ’
- NMR (360MHz, DMSO) 5 7.90 (1H, t, J = 5Hz, NH), 7.12-7.28"
(10H, m, ArH), 6.29-6.31 (3H, m, ArHD, 4.47 (1H, t, J = 7.9Hz,
Ar-CH-Ar), 3.70 (6H, s, OCH,), 3.17 (2H, q, J = 6.7Hz, Ar-CH,-
CH,), 2.81 (2H, d, J = 7.9Hz, CH-CH;-CO), 2.46 (2H, t,d=
7.2Hz, Ar-CH,-CH,) ppr2.. ' S

Methyl iodide (1.08m1) and sodium hydride 60% (0.17g) were
added to N-(3,5—dimet.hoxybenzyl)-2,2-dipheny1-acetamide (1.25g)
in dimethylformamide (10ml) and stirred at room temperature
overnight. The reaction was quenched (NH,CI), extracted into
ethyl acetate, washed (H,O x 2, brine x 1), dried (MgS0,), and
product purified on a flash column using 20% ethyl acetate/petrol
as eluent fo"give the title compound as a viscous yellow oil (1.22g)."
Major rotamer (~ 70%). NMR (360MHz, DMSO) 5 7.19 (10H, m,
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ArH), 6.31 (2H, d, J = 2.2Hz, ArH), 6.24 (1H, d, J = 2.1Hz, ArH),
5.56 (1H, s, Ar-CH)-Ar), 4.50 (2H, s, N-CH2-Ar), 3.65 (6H, d,

J = 6.3Hz, OCH,), 2.93 (3H, s, NCH,) ppm. Minor rotamer (~ 30%).
NMR (360MHz, DMSO) & 7.19-7.39 (10H, m, ArH), 6.39 (2H, t,

J = 2.2Hz, ArH), 6.35 (1H, t, J = 2.2Hz, ArH), 5.48 (1H, s, Ar-CH-
Ar), 4.60 (2H, s; N-CH,-Ar), 3.65 (6H, d, J = 6.8Hz, OCH,) ppm.

Prepared by the method of Example 5 from the product of ' _
Example 2 (1.28g) and methyl iodide (1.06ml). Major rotamer
NMR (360MHz, DMSO) 8 7.11-7.30 (10H, m, Ar}D, 6.30-6. 37 .
(3H, m, ArH), 5.41 (1H, s, Ar-CH-Ar) 3.71(6H, s, OCH;,). 3.55 "
(2H, q, J = 8.5Hz, Ar-CH,-CH,), 2.91 (3H, s, NCH,), 2.69 (11, ¢,
J = 7.7THz, Ar-CH,-CHH), 2.53 (1H, t, J = 7.3Hz, Ar-CH,-CHH)
ppm Minor rotamer. NMR (360MHz, DMSO) § 7.11-7.30 (10H,
m, ArH), 6.30-6.37 (3H, m, ArH), 5.23 (1H, s, Ar-CH-Ar), 3.68
(6H, s, OCHy), 3.55 (2H, q, J = 8.5Hz, Ar-CH,-CH,), 2.88 (3H, s,
NCHy), 2.69 (1H, t, J = 7.7Hz, Ar-CH,-CHH), 2.53 (1H, t,

J = 7.3Hz, Ar-CH,-CHH) ppm.

EXAMPLE 7

N- -Dimetha nylmethvl-N-methyvl-3.3-di
. . id

Prepared by the method of Example 5 from the product of
Example 3 (1.16g) and methyl iodide (0.96ml!). Major rotamer.
NMR (360MHz, DMSO) § 7.11-7.30 (10H, m, ArH), 6.30-6.37
(3H, m, ArHD), 5.41 (1H, s, Ar-CH-Ar), 3.71 (6H, s, OCH,), 3.55
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(2H, q, J = 8.5Hz, Ar-CHy,), 2.91 (3H, s, NCH,), 2.69 (1H, t, J =
7.7Hz, Ar-CH-CHH), 2.53 (1H, t, J = 7.3Hz, Ar-CH,-CHH), ppm.
Minor rotamer. NMR (360MHz, DMSO) § 7.11-7. 30 (10H, m, 10
x Arl]), 6.30-6.37 (3H, m, ArH), 5.23 (1H, s, Ar-CH-Ar), 3.68 (6H,

s, OCH,), 3.55 (2H, q, J = 8.5Hz, Ar-CH,), 2.88 (3H, s, NCHy),
2.69(1H, t, J =7.7Hz, Ar—CH-CIiH) 2.53 (1H, t, J = 7.3Hz, Ar-
CH—CHH) ppm.

Prepared by the methnd of Example 5 from the product of ‘
Example 4 (1.16g) and methyl iodide (0.93ml). Major rotamer .. .

' (~'55%). NMR (360MHz, DMSO0) & 7.09-7.31 (10H, m, ArH),

6.31-6.42 (3H, m, ArH), 6.38 (1H, t, J = 7. 4Hz, Ar-CH-Ar), 3.70
(6H, d, J = 1.7Hz, OCH,), 3.57 (1H, t, J = 6.7Hz, Ar—CHH -CH,),
3.38 (1H, t, J = 7.5Hz, Ar-CHH-CH,), 2.83 (2H, d, J = 7.4Hz, CH-
CH,-CO), 2.72 (38H, s, NCH,), 253 2H, t, T = 7.9Hz, CH,-CH.-
Ar) ppm. Minor rotamer (~ 45%). NMR (360MHz, DMSO) S
7.09-7.31 (10H, m, ArH), 6.31-6.42 (3H, m, ArH), 4.50 (1H, t,

J = 7.4Hz, Ar-CH-Ar), 3.70 (6H, d,J =1.7Hz, OCH,), 3.57 (1H, t,
J = 6.7Hz, Ar-CHH-CH,), 3.38 (1H, t, J = 7. 5Hz, Ar-CHH-CH,),
3.06 (2H, d, J = 7.4Hz, CH—CH, CO), 2.93 (3H s, NCH,), 2.68
(2H, t, J = 6.7THz, CH,-CH,-Ar) ppm.
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To a solution of 2 2-chphenylethylaxmne (lg) and - :
triethylamine (0.78ml) in dichloromethane (20m1) was added 3 5-
d1methoxybenzoylch]onde under nitrogen. After the solutxon
had been surred at room temperature for 60 mins, it was
partitioned between water (100ml) and ethyl acetate (100ml).

. The organic layer was washed (H,0, brine), dried (MgSO,) and

evaporat.ed in vacuo to give an off white solid. The solid was
taken up in hot ethyl acetate which on coohng gave white
crystals. The crystals were filtered and dried to give the title
campozlnd‘(l 5g). NMR (500MHz, CDCly) 6 7.36 (10H, m, ArH),
6.70 (2H; 8, ArH), 6.54 (1H, s, ArH), 6.00 (1H, bs, NID, 4.33 (1H,
t, J = 8.0Hz, CHD, 4.09 (2H, m, CH,), 3.78 (6H, s, OCH,). MS
(CI+) m/z 362.

Methyl iodide (0.41g) and sodium hydride 60% (0.094g) were

 added to N-[(2,2-phenyl)ethyl]-3,5-dimethoxybenzamide (0.7g) in

dimethylformamide (10ml) and stirred at room temperature
overnight. The reaction was partitioned between water and
ethyl acetate. The organic layer was washed (H,O, brine), dried
(MgSO,) and evaporated in vacuo. The product was purified by
silica column chromatography using 50/50 ethyl acetate/petrol as
eluent to give the title compound as a viscous yellow oil. Major
rotamer. NMR (250MHz, CDCl;) § 7.35-7.23 (10H, m, ArH), 7.06
(1H, bs, NH), 6.41 (1H, bs, PhH), 6.16 (2H, bs, PhH), 4.54 (1H, t,
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J = 8.6Hz, CH), 4.19-4.16 (2H, m, CH), 3.71 (6H, s, OCH,), 2.67
(8H, s, NCH,). MS (CI*) m/z 376,

Prepared by the method of Example 9 from 3,3-
_ diphenylpropylamine (2g) and 3,5 dimethoxybenzoyl chloride
.10 (2.8g). Purified by silica column chromatography eluting with
100% ethyl acetate to give the title compound as a white -
crystaline solid. Mass spec (CI*) m/z 376. C

15

Prepared by the method of Example 10 from the product of
Example 11 (1g) and methyl lodide (0.568g). Major rotamer =~

© 20 (~523%). NMR (280MH:z, CDOL) 5 7.30.7 no (1CH, m, A=IT), £.45.
6.42 (3H, m, ArH), 4.03 (1H, bs, CHD, 3.77 (6H, s, OCH,), 3.47 (2H,
bs, CHy), 3.05 (3H, s, NCH,), 2.43 (1H, bs, CH,) ppm Minor
- rotamer (~47%) NMR (360MHz, CDCl,) 5 7.30-7.08 (10H, m, ArH),
6.45-6.42 (3H, m, ArED, 3.77 (6H, 5, OCHy), 3.71 (1H, bs, CH), 3.20
25 (2H, bs, CH,), 2.88 (3H, s, NCH,), 2.28 (2H, bs, CH,) ppm.

EXAMPLE 13

N-[( 2,2-diphenyl] Jethyl]-2-( a,é-gimethgmhgnx} )acetamide
30

- 2,2-Diphenylethylamine'(1g), 3,5—d_ime_thoxyphenyl acetic
acid (1.5g), 1-hydroxybenzotriazole (0.68g) and 1-(3- -
dimethylaminopropyl)-3-ethyl-carbodiimjde hydrochloride '
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(0.95g) were stirred together under nitrogen overnight.
Partitioned between water and ethyl acetate. The organic layer
was washed (H20 brine), dried (MgSO4) and evaporated

in vacuo. Purified by silica column chromatography using 50/50
ethyl acetate/petrol to elute, giving the title compound as a white
crystalline solid. NMR (250MHz, CDCI;) 5 7.28-7. 10 (10H, m,
ArH), 6.30-6.38 (1H m, ArlD, 6.20 (1H, m, ArH), 6.08-6.14 (1H,
m, ArH), 5.40-5.58 (1H, m,NH) 4,04-4.12 (1H, m, CH),S 80-3.88
(2H, m, CEE) 3.70 (6H, s, OCHy), 3.40 (2H, s, CH,).

o Prepared by the method of Ex’ar-hple 10 from the ﬁtad‘iCt of

Example 13 (200mg) and methyl 1od1de (114mg). Mass spec
(CI*) m/z 390.

EXAMPLE 15
-[(3,3-Diphenyl)propyll-2-(3,5-dimethoxyphenyl
Prepared by the method of Example 13 from 3,3-

diphenylpropylamine and 3,5-dimethoxyphenylacetic acid to give
the title compound.
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" Prépared by the method of Example 10 from the product of
Example 15 (200mg) and methyl iodide (110mg). ‘Mass spec
(CI*) m/z 404. - ' ‘ -

Prepared by the method of Examplé 13 using 2,2- -
diphenylethylamine (1.5g) and,‘.3.';"5{dixh‘efﬁhoxjjiher_iylpropanoic .
acid (2.4g) to give the title compound. NMR (360MEHz, CDCl,)
7.16-7.30 (10H, m, ArH), 6.30 (3H, s, ArH), 5.36 (1H, bs, NH),
4.10 (1H, t, J = 8.0Hz, CH), 3.80-3.87 (2H, m, CH,CH), 3.75 (6H,
s, OCH,), 2.82 (2H, t, J = 8.0Hz, CH,), 2.34 (2H, t, J = 8.0Hz;
CH,) ppm. MS (CI*)m/z =390.

Prepared by the method of Example 10 from the product of
Example 17 (1g) and methyliodide (0.55g). Major rotamer (~ 64%).
NMR (360MHz, CDCl,) § 7.14-7.32 (10H, m, ArH), 6.35 (1H, s,
ArH), 6.31(1H, s, ArH), 6.23 (1H, s, ArH), 4.40 (1H, t, J = 8.0Hz,
CED, 3.99 (2H, d, J = 8.0Hz, CHCH,), 3.77 (6H, s, OCHy,), 2.82 (2H,
t, CH,), 2.62 (3H,'s, NCH;), 2.47 (2H, t, J = 7.6Hz, CH,). Minor
rotamer (~ 36%) NMR (360MHz, CDCl,) § 7.14-7.32 (10H, m,
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ArH), 6.35 (1H, s, ArH), 6.31 (1H, s, ArH), 6.23 (1H, s, ArH), 4.11
(1H, t, J = 8.0Hz, CH), 3.83 (2H, d, J = 8.0Hz, CHCH,), 3.77 (6K, s,
OCHy), 2.85 (3H, s, NCEL,), 2.67 (2H, t, J = 8.0Hz, CH,), 2.16 (2H,
t, J 8. OHz, CHZ) ppm. MS (CI*) m/z = 404.

Prepared by the method of Example 13 from 3,3-

diphenylpropylamine (1.6g) and 3,5- -dimethoxyphenylpropanoic
acid (2.4g) to give the title compound. NMR (250MHz, CDCla) 5
7.10-7.32 (10H, m, ArH), 6.24-6.38 (3H, m, ArH), 5.24 (1H, bs, NH),

EXAMPLE 20

dimethoxyphenylipropronamide

3.82 (1H, t, J =8.0Hz, CH), 3.16-3.22 (2H, q, CH2NH) 2.84 (2H, t,
J = 8. OHz, CHZCHZNH) 2.34 (2H, t, J = 8.0Hz, CHZCHzNH) 2.20
(2H, q, J = 8. OHz CH,NH) ppm. MS (CI*) m/z = 404.

Prepared by the method of Example 10 from the product of
Example 19 (700mg) and mehtyl iodide (362mg).
Rotamer A:Rotamer B = 50:50. NMR (360MHz, CDCl,). 7.15-
7.32 (2OH, m, ArH), 6.37 (2H, s, ArH), 6.31 (2H, s, ArH), 6.27
(2H, s, ArH), 3.80-3.94 (2H, m, 2 x CH), 3.34 (2H, m, rotamer A,
CH,), 3.16 (2H, m, rotamer B, CH,), 2.76-2.97 (10H, m), 2.50
(2H, m, rotamer A, CH,), 2.23-2.34 (6H, m) ppm. MS (CI*)

m/z=418
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EXAMPLE 21
-[2-(3-Metho imethyl]-3,3-dj rionamid
Prepared by the-method of Example 1 from .
- diphenylproprionic acid (2.0g) and-3-methoxybenzylamine B

(0.56ml) gave the title compound (1.86g). M/S (CI+) 346,
mpt 108-110°C. . 7 .- , ,

- EXAMPLFE 22
-[2-(3- henvlmethyl]-N- -3.3-
dipl 1 . id
Prepared by the method of Exanip_le 5 fromthe product of

Example 21 (1.27g) and methyl iodide (1.14ml) gave the title
compound (0.86g). MS (CI+) 360.

EXAMPLE 23

N-[2:(1:Napthvlimethvll-3.3-diphenylproprionamide

Prepared by the method outlined in Example 1 from
diphenylproprionic acid (2.10g) and 1-methylnapthylamine (0.68ml)
- gave the product (1.56g). MS(CI+) 366, mpt 150-151°C.
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Prepared by the method outlined in Example 5 from the
product of Example 23 (1.27g) and methyl iodide (1.14ml) gave
the title compound (0.8g). MS (CI*) 380.

Prepared by t.he method outlmed in Example 1 from
dlphenylpropnomc acid (2.13g) and 3,5- dlchlorobenzylamuxe
(0. 83g) to give the title compound (1. 72g) MS (CI+) 384,
mpt 156-157°C.

EXAMPLE 26

-2'.A _Di ; ' ‘N- 3.3
Jivhens] onamid

Prepared by the method outlined in Example 5 from the
product of Example 26 (0.8g) and methyl iodide (0.65ml) gave
the title compound (0.147g). MS (CI*) 398.
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zl)butxl)bgg; ;ge hxdrocglor;de

a) eth e ent-4—-encate

" ‘Methyl phenylacetate (100g, ‘0.67mol) . and allyl
bromide (96g, 0. 8mol) were dissolved in. anhydrous. THF
(700ml1) and stirred at 60°C, under N>. Sodium hydride
(29.2g, of a 60% ~dispersion in mineral oil, o. 73mol) was
added - ‘portionwise over 2h and the mixture left heating
for a further 30min. After cooling to room temperature
the mixture was diluted with- ether (400m1) and passed
through a s111ca plug uslng a further 200ml of ether.
The solvents ‘were removed in xggg_ and the re51due
distilled at reduced pPressure to give the title compound
(122g, 96%) as a colourless oil. b.p. 79 C (1. 2mbar) é
(360MHz, CDCl3) 2.48-2.55 (1H,m), 2.76-2. 86 (1H,m), 3.62-
3.66 (4H,m), 5.00 (1H, dd,J=10.2 and 1.7Hz), 5.07
(1M,d44,3=17 and 1.7Hz), 5.66-5.78 (1H,m), 7.23-7.34
(5H,m) .

b) 2=Phenylpent-4—-encic acid methylamide.

The ester from step (a) (30g, 0. 16mo1) was
dissolved in MeOH (400ml) and cooled to -20°cC.
Methylamine gas was bubbled through the solution for
45min. after which time the flask was sealed. The -
solution was allowed to warm to room temperature and then
left for three days. The pressure was then released and
the solvent evaporated. The residue was chromatographed

on:silica,. eluting with petrol: EtOAc (4:1 -> 1:1), to

“afford the-title. compound. (22.4g, 75%) as-a colourless
"solid. mp. 87-89°C, § (360MHz, CDCl3) 2.48-2.56 (1H,m),

2.74- (3H,4,3=4.8Hz), 2.89-2.97 (1H,m), 3. 39
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(1H,t,J=7.6Hz), 4.95 (1H,d,J=10Hz), 5.03 (1H,d,J=17Hz),
5.38 (1H,brs), 5.64-5.75 (1H,m), 7.24~7.35 (5H,m).

" To ‘a solutidn ‘of lithium aluminium hydride
(79.4m1 of a 1.0M solution in ether, 79.4mmol} in éther
at reflux temperature, was added a solution of. the amide
from step (b) (10g, 52.9mmol) in anhydrous ether
(150ml). The mixture was heated at reflux for 5h then
more -lithium" alumlnlum hydride (26.5ml.of a 1. OM solutlon

.'k_1n ether, 26. 5mmol) was added dropwise. Heating was
'i,jcontlnued for a further 8h- under nitrogen. The mlxture
@fwas then cooled to 0°C. Water (4m1) was added dropw1se -
“'followed By aquecus NaOH (4M, 4ml) and water (12m1).' The -

resultant solid was removed by filtration and the
filtrate dried (Nazso4) and evaporated. The crude amine
(9. Sg) was isolated as a pale yellow oil. : :

To a cooled solution of the crude amine (lg)

~and triethylamine (0.79ml, 5.7mmol) in anhydrous

CH2Cl5(50ml) was. added benzoyl chloride (0.67ml, 5.7mmol)
dropwise. After stirring at 0°C for 10 min. the cooling
bath was removed and the mixture stirred for a further
30min. The mixture was then washed with hydrochloric
acid (1M, 30ml) and the organic phase separated and dried
(MgSO4). The solvent was removed in vacuo and the
residue chromatographed on silica, eluting with petrol:
EtOAc (4:1 -> 3:1) to afford the title compound (1.58g)
as a colourless oil. § (360MHZ, CDCl3), 2 18-2.70 (4H,
m), 2.79-4.00 (4H,brm), 4.84-5.10 (2H, m), 5.42-5.82

"(1H,m), 6. 86-7.40 (1OH m)-.

d) N-(4-Hydroxy-2-phenylbutyl)-N-methyl
benzamide ' '
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_ Ozone was bubbled through a cooled (-78°C)
solution of the alkene from step (c) (1.58q, 5.7mmol) in
anhydrous CH,Clsy (120ml) for 15min. Dimethylsulphide
(5ml1, 68mmol) was added dropwise and the reaction allowed
‘to warm to room temperature over 3h. - After this time the
‘solvent was removed in Yacuo and the residue partitioned
"between Etoac (30ml) and water (20ml). The- organic layer
was separated, dried (NaS04) and evaporated to give the
crude aldehyde (1.75g) as an orange oil. -
~ - To a cooled (0° C) solution of the crude
aldehyde (0.8g) in ethanol (10ml) was -added sodiunm
borochydride (129mg, 3.4mmol) portionwise. ‘After the
addition was complete the cooling bath was removed and .

-the mixture stirred at room temperature for 90m1n. More

sodium borohydrlde (22mg, 0.58mmol) was then added and
the mixture stirred for a further 30min. The solvent was
removed in vacuo and the residue partitioned between
‘EtOAc (50ml) and water '’ (S50ml). The organic phase was
separated, dried (MgSO4) and evaporated. The residue was
chromatographed on silica, eluting with petrol:Etoac
(1:1) followed by EtOAc and finally EtOac:MeOH (98:2) to
give the title compound (378mg) as a colourless oil. é
(360MHZ, CDCl3), 1.60-2.10 (2H,brm), 2.60-4.06 (9H,brm),
6.90-7.33 (10H,m). '

e) VN-{4-Iodo-2-phenvlbutvl)-N—methxl
benzamide »

A solution of N—(4—hydroxy- —phenylbutyl)-N-
methyl benzamide from step (d) (o. 379, 1.3mmol) and 4-
toluenesulphonyl. chloride (0.30g, 1.6mmol) in pyrldlne
{5ml) was stirred at 0°C for 19 hours.. - The mlxture was
‘then poured into ice (10g) and stirred for 30 mins. The
mixture was diluted with. water (30ml) and extracted with
ethyl acetate (50ml). . The organlc phase was Separated,
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dried (NaxSO4) and evaporated to afford the crude
tosylate (0.49g) as a yellow gum.

To a solution of the crude tosylate (0.49g) in
acetone (10ml). was added sodium iodide . (0.99g, 6.6mmol)
and the mlxture stirred at ambient temperature for 18
hours. Thg.solvent was evaporated in vacuo almost to
dryness and the residue partitioned between ethyl acetate
(50ml) and sodium thiosulphate solution (5%, 25ml). The
organic layer was separated and washed with brine (25ml1),
dried (MgSO0O4). and evaporated.;n_ vacuo. The residue was

- chromatographed on silica elutiﬂg'ﬁith EtOAc:petrol (1:2
- to 1:1) to afford the title compound (0. 3859, 75%) as a
’.colourless oil. ) (360HHz, CDCI3) 1.76-2. 32 (2H brm),

a2, 60—4 06 (8H,brm) and 6.85-7.43 (10H,m). "

£f)° 'N-Methyl-N-[2-phenyl—4-(4-phenylimidazol-

1- but enzamide hydrochlo e

’ , A mixture of N-(4-iodo-2-phenylbutyl)-N-methyl
benzam;de from step (e) (0.2g, 0.5immol), 4-
phenylimidazole (73mg, 0.51lmmol) and potassium carbonateg
(14l1mg, 1.0mmol) in dry DMF (10ml) was heated at 60°C
under nitrogen for 6 hours. The solvent was eﬁaporated
in vacuo and the residue partitioned between DCM (30ml)
and water (30ml). The two layers were separated and the
aéueous layer extracted with DCM (20ml). The combined
organic phases were washed with brine (30ml), dried
(NasS04) and evaporated in vacug. The residue was
chromatographed on silica eluting with DCM followed by
DCM:MeOH (98:2 to 95:5) to afford the free base (0.12g,
58%) as a pale yellow oil. The free base was dissolved
in ether (10ml) and-ethereal HC1 was.added dropwise. The

solvent was evaporated in vacuo and the residue gum was
redissolved in MeOH:water (1:5, 10ml) and freeze dried to
afford the title compound as a cream solid. Melting
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'point 102°C- (dec.). Found C, 67.62; H, 6.56; N, 8.48.

C27H27N30.Hc1.1.75(329) requires C, 67.91; H, 6.65; N,

8.80%. & (360MHz, dg-DMSO) 2.02-4.26 (10H,brm), 6.89-

7;58'(13H;m), 7.75—7.85;(23,m), 8.06-8.26 (1H,br.m) and
9.00~9.22 (1H,br.m).. . . e e,

~EXAH2;E'g8‘>

N-ﬂgthy;-N-[g-ghegxl—4—(gvphenxlimidazol—l—vl)butvl]—(3-

Isogrogylo en cetamide hydrochloride

a) . 3-isopropyloxyphenyl acetic acid

vaoAa,sdlgtion ©f 3-hydroxyphenylacetic acid
(25q, o.l7m§1)_i#?yebH (75m1)fwa§ added a>sglution of _
NaOH (20g, 0.5mol) ih'water (40ml) . 2-Bromopropane (40gq,
0.33mol) was added dropwise and the mixture was heatéd at
reflux for 16 hours. The mixture was cooled and diluted
wath water (50ml), acidifieaqd (2M HCl) and extracted with
EtOAc (3x100ml). The combined organic layers were washed
with water (2x50ml) and brine (50ml), dried (Mgso,) and
evaporated ;g vaéuo. The residue was chromatographed on
silica eluting with EtOAc:petrol (1:1) to afford the
title compound (30g, 94%) as an orange oil. & (360MHz,
CDCl3) 1.32 (6H,d,J=5.9Hz), 3.60 (2H,s), 4.54. (1H,
heptet, J=6.1Hz), 6.75-7.06 (3H,m), 7.18~7.26 (1H,m).

b) N4Metgxl-N—(2-9henvlpent-4-envl)-(3-
isoérogzloxxggegx;)apetamide

To a solution of lithium aluminium hydride

- (79.4ml of a 1.0M solution in ether, '79.4mmol) in ether

at reflux temperature, was added a solution of the 2-

phenylpent-4-enocic acid methylamide (Example 1b) (1o0gq,
52.9mmol). -in anhydroﬁs ether (150m1).- The mixture was
heated at reflux for Sh then more lithium aluminium

msummm
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hydride (26.5ml of a 1.0M solution in ether, 26.5mmol)
was added dropwise. Heating was continued for a further

8h under nitrogen.  The mixture was then cooled to 0°C.

Water (4ml) was added dropwise followed by aqueous NaOH
(4M, 4ml) and water (12ml). The resultant solid was
removed by filtration and the filtrate dried (Na>S804) and
evaporated. The crude amine (9.5qg) was isolatedvas a
pale yvellow oil. ' ’

To a solution of the crude amine (1g9) and 3-

‘isopropyloxyphenyl- acetic acid (Example. 2a)  (1.11q,

5.7mmol) in dry DCM (50ml) was added dimethYlamino
pyridine (0.7g, 5.7mmol) and 1-(3-d1methy1am1nopropyl) 3-
ethyl carbodilmlde HCl (1.10g9, 5. 7mmol) This mixture

‘was stirred ‘at- ambient temperature under. nltrogen for 20

hours, and then was washed with HC1 (1M, 30ml) and brine

.(30m1).- The organic phase was dried (NaxSO4) and

evaporated in vacuo. The residue was chromatographed on
silica eluting with EtOAc:petrol (1:4 to 1:35 to afford
the title compound (l1.8g, 90%) as a pale yellow oil. §
(360MHz, CDCl3) 1.31 and 1.32 (6H,2xd,J=6.0Hz), 2.35-2.40
(zﬁ,m), 2.63 and 2.81 (3H,2xs), 2.86-3.96 (5H,m), 4.52
(1H,septet,J=6.0Hz), 4.88-5.06 (2H,m), 5.59-5.71 (1H,m),
6.64-6.76 (3H,m) and 7.10-7.35 (6H,m). '

) N-(4-Hydroxy-2-phen t —N-methyl—- (3~
opvlo henyl)acetamide
Ozone was bubbled through a cooled (-78°C)
solutlon of the alkene from step (b) (l1g, 2.8mmol) in
anhydrous CH3Cls (75ml) for 15min. Dimethyl sulphide -
(2.5ml, -34mmol) was added dropwise and the reaction
allowed to.warm to ambient temperature. over 4h. After
this time the sdlvent was evaporated in vacuO'énd the
residue partitioned between ethyl acetatg:(spml)hand
water (25ml). The organic phaée was separated, dried
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(NaS04) .and-evaporated i in vgguo to give the crude
aldehyde (1g) as an orange oil.

To a cooled (0° C) solutlon of the crude
aldehyde (1g)- in ethanol (1ml) was added sodium
borohydride (161mg,_4 2mmol) portxonw;se.‘ After the
addition was complete the cooling bath was removed and
the mixture stxrred at ambient temperature for 2h. The
solvent was evaporated ;n vacuo and the re51due ) '
partitioned between. EtOAc (50m1) ~and water (SOml) The
organic phase was separated and the aqueous layer o
extracted with ethyl acetate (25ml). The comblned
organic. phases were drled (Mgsoy4) and evaporated in vacuo
and the re51due was chromatographed on 51lica elutlng
with pertol BtOAc (1 1) followed by EtOAc and flnally
EtOAc: MeOH (98: 2) to glve the title compound (0.65qg,
65%) as a pale yellow oil. & (360MHz, CDCl3) 1.32
(6H,d,J=6. OHz), 1.80-1. .90 (2H m), 2.66 and 2.82 - (3H,2xs),
3.00-4.06 (7H m), 4.54 (ll{ septet J=6.1Hz), 6. 65-6.80
(3H,m) and 7.10~7.35 (6H,m) .

d) N—- (g—Igdo-z-phenzlbutyl)-N-methyl-(3-
iso pylo l)acetamide

A solution of N-(4-hydroxy-2—phenylbutyl)—N-
methyl-(3-1sopropyloxyphenyl)acetamlde from step (c)
(0.64g, 1.8mmol) and 4-toluenesulphonyl chloride (0.412qg,

‘2.2mmol) in pyridine (7ml) was stirred at 0°C for 20h.

The mixture was added to ice (15g) and stirred for
30mins. The mixture was diluted with water (40ml) and

‘extracted with ethyl acetate (50ml). The organlc phase

was separated and the aqueous layer extracted with ethyl
acetate (50ml). The comblned organlc phases were washed
w1th sodlum blcarbonate solutlon (satd., 30ml), and brine

'(30ml), dried (Nazso4) and evaporated in vacuo to give

the crude tosylate (0.84g) as a yellow gum.
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To a solution of the crude tosylate (0.83g) in

-acetone (10ml) was added sodium iodide (1.47g, 9.8mmol)

and the mixture stirred at ambient temperature for 18
hours. The solvent was evaporated in vacuo almost to
dryness and the residue partitioned between ethyl acetate
(50ml) and sodium thiosulphate solution (5%, 50ml). The
orgénic léyer was éeparated and: washed with brine (25ml),
dried (MgSO4) and evaporated invacuo.’ The residue was

.chromatographed on silica eluting with EtOAc:petrol (1l:4
.ta 1:1) followed by EtOAc to afford the title compound

(0.24g) as a yellow gum. & (360MHz, CDCl;) 1.32
(6H,d,J=5.9Hz), 2.05-2.15 (2H,m), 2.70-3.98 (10H,m), 4.53
(1H,septet,J=6‘1Hz), 6.65-6.77 (3H,m) and 7.10-7.35"

(6H,m) .

e) N-Methyl-N—~[2-phenyl~4-(4-phenylimidazol-

A=vl)butyvll-(3-isopropvloxyphenyl)acetamide hydrochloride

A mixture of N-(4-iodo-2-phenylbutyl-N-methyl-
(3-isopropyloxyphenyl)acetamide from step (d) (0.24qg,
0.52mmol), 4-phenylimidazole (74mg, 0.52mmol) and
potassium carbonate (143mg, 1.0mmol) in anhydrous DMF
(7ml) was heated at 50°C under nitrogen for 4 hours. The
solvent was evaporated in vacuo and the residue
partitioned between DCM (25ml) and water (25ml). The two
layers were separated and the agqueous layer extracted
with DCM (25ml). The combined organic phases were dried
(Na>S04) and evaporated in vacuo. The residue was

chromatographed on silica eluting with DCM followed by
DCM:MeOH (98:2 to 95:5) to afford the free base (0.15g,
60%) as a pale yellow gum. The free base was dissolved
in DCM (1oml) and ethereal HCl was added dropwise. The
solvents weré.eVéporatéd in vacuo and the residue gum was

dis$olved in MeOH:water (1:5, 10ml) and freeze dried to
afford the title compound (0.13g) as a cream solid.
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Melting point 85°C (dec.). Found c, s6s. -69; H, 6.81; N, }
7.40. C31H35N302.HC1.1.25(H30) requires C 63. 87; H, 7.18;
N, 7.77%. & (360MHz, dg~DMSO) 1.22 (6H,d,J=6.0Hz), 2.15-
. 2.34 (2H,m), 2.68 and 2.72 (3H, 2xs), 2.95-3.06 (1H,m),

5 3.15-3.86 (4H,m), 3.96-4.15 (2H,m), 4.52 »
(1H, septet,J=6.0Hz), 6.55-6.75 (3H,m), 7.08-7.36 (6H,m),
7 40-7.54 (3H, m), 7 75-7.80 (2H, m), 8.13 (1H,brs) and
9.03 (1H, brs) . o
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Claims: - : - 0 -
- 1. - A compound of formula (I), or a
pharmgpeuticaily acceptable salt thereof:
- SR
- C
-1

o Ar
wherein Ar; and Ar2 é5ch3indepehdent1y represents a-
. «phéhYl group optionally subStituted by one, two or- three
groups selected froh halo, Cj.galkyl, Ca_galkenyl,
C2-salkynyl, C3-gcycloalkyl, C3z.gcycloalkylCj_galkyl,
trifluoromethyl, -cyano, nitro, SR®, SOR?, sO0,R®, OR3,.

' NR3RP, NR3CORP, NR2CO,RP, CO,R?® or CONRARP, wherein R2
and RP® are each independently H, Cj.galkyl, Ca._galkenyl,
C2-galkynyl, C3_gcycloalkyl, C3z.gcycloalkylcj_4alkyl,
phenyl or trifluoromethyl:

H—Y'—x—y2-pr?2

Q represents arl or a group of formula
Het~(CHy)p~, where n is 1 or 2 and Het is a five or six
membered nitrogen containing heterocyclic group with 1, 2
or 3 heterocatoms éelected from nitrogen, oxygen or
sulphur with at most one oxygen or sulphur atom, which
group may have the residue of a further 5 or 6 membered
aromatic ring fused thereto, and which group may be
optionally substituted by a group selected from
Ciy-ealkyl, Cy.galkenyl, qz-salkynyl,,c3_7cycloa1ky1,
C3;7cyc;qalkyicl_{alkyl, oxd, thioxo, halo, cyano, nitro,
trifluoromethyl, trimethylsilyl, oRS, SRS, sorC, SO5RE,
NR°RY, NRScORY, NRSco,RY, coRS, cONRSRY or phenyl
optionally substituted by 1, 2 or 3 groups selected from
Ci-ealkyl, Cz-_galkenyl, Cp_galkynyl, Cj_-vcycloalkyl,
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C3_7cyqloalkylcl-4alkyi, halo, cyano, nitro,
trifluoromethyl, trimethylsilyl, or€, srS, SOR®, SO,RS,
NR°RY,  NRCcoRY, cO,RC or coNR°RY, where RC and RY are
each'independently H, Cyj-galkyl, trifluoromethyl or

5 phenyi;ﬁ 7 .

_ X represents a -CO-NR- or -NR-CO- group, where
R is'hydrogen, Ci-salkyl, or methyl substituted by a
Cz-galkenyl of Ca2-galkynyl group:; .

- one of yl and Y2 is a bond or Ci-galkylene

10 group . and the other is' a Cj_4alkylenc group;

_ with the proviso that when arl and Q are
dimethoxyphenyl, -yl-x-v2-ar2 js not ~CHCON (CH3) CH,CgHs .

3

o ' - 2. A compound as claimed in claim 1
15 represehted'by formula (IA) or a pharmaceutically
acceptable salt thereof:

Q]
\

/

Ar1

CH—Y'—x—y2_4,2

(ra)

wherein Arl, Ar2 ang Ql eacn independently represent a
pPhenyl group optionally‘substituted by one, two or three
groups selected from halo, Ci-ealkyl, C2-551kenyl,

) Cz;salkynyl, C3-gcycloalkyl, c3;6cycloalkylcl;4alkyl;

30 trifluoromethyl,'cyano, nitro, sSr®, sor?, SO2R%, OR3,
NR3R®, NR3cORP, NR2CO,RP CO2R% or CONR®RP, wherein R ang
Rbla:e-each independently H, Cj_galkyl, Ca-galkenyl,
Cz_salkynyl} C3-gcycloalkyl, C3_6cycloalkylcl_4alkyl,
rhenyl or trifluoromethyl: V
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X represents a -CO-NR- or -NR-CO- group, where
R lS hgdrogen, cl-salkyl, or methyl substituted by a
Cz-salkenyl or Ca- Galkynyl group;

"~ one of Y! and Y2 is a bond or C1_4a1ky1ene

_ group and the other . is: a ‘Cj-galkylene group;

. WLth the ‘proviso” that when arl ana Ql are

‘dmetnoxypnenyl, —Yl-x-yz-zu—z is not -CH,CON(CH3)CH>CgHs.

' 3._ A compound as claimed in claim 2 or a
pharmaceutlcelly acceptable salt thereof wherein
Ar1 Ar2 and Q each 1ndependently represent a
phenyl group optlonally substituted by one, two orxr three

'.groups_selected from halo, C1-4alkyl, C2-4alkeny1
‘Czig4alkynyl; trifluoromethyl, cyano, nitro, SR®, SOR3;

SO,R®, OR3, NR3RP®, NR2CORP, NR®CO,RP®, CO,R® or CONRARP,
wherein R?2 and RP are each independently H, Cj-_galkyl,
Ca.g4alkenyl, Ca-galkynyl, phenyl or trifluoromethyl;
and o R

X is a =CO-NR- or =-NR-CO- group, where R is
hydrogen, Cj-galkyl or methyl substituted by a
Cz-4alkenyl or Cp-galkynyl group.

4. A compound as claimed in claim 1
represented by formula (IB) or a pharmaceutically
acceptable salt thereof: '

TR

/CHCHZ—NR '—co—y—ar?0
l’

A
(-18)
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wherein

Het represents a five or six membered nitrogen
cdntainingiheterbcyéiic group with 1, 2 or 3 heterocatonms
selected.from nitrogen,.oxygen or sulphur with at most
one oxygen or sulphur atom, which group may have the
residue of a fﬁ;ther 5-or 6 membered aromatic ring‘fused
thereto, and which group may be optionally substituted by
@ group selected from Ci-ealkyl, C2-galkenyl,
Cz-galkynyl, C3;7cycioéiky1, C3-7cycloa1kylcl-4alkyl,
oxé, thioxo, halo,'cyano, nitro, trifluoromethyl,
trimethylsilyl, orR®, sgrC, SOR®, S0,R%, NR®RY, NRCCORY,

'NRSco,RY, CO3R®, CONRCRYA or phenyl optionally substituted

by 1, 2 .or 3'groupsgse;ected‘from Ci-esalkyl, cz_salkényl,
C2-salkynyl,’ €3-70ycloalkyl, c3 -76y¥cloalkylCy_salkyl,

halo, cyano, nitro, trifluoromethyl, trimethylsilyl, orS,
SRS, SOR®, s0,R®, NRSRY, NRCOR?,  COLR® or cONRSRY, whera
RS and R are each independently H, Ci-galkyl,

‘trifluoromethyl or phenyl;

Arlo and ar2© each independently represent a
phenyl group . optionally substituted by 1, 2 or 3 grouﬁs
selected from.él_salkyl, Ca.galkenyl, Co-galkynyl,
¢3-6cycloalkyl, c3-6cycloalkylcl-4alkyl; halo, cyano,
nitro, trifluoromethyl, trimethylsilyl, oRrS, SRS, SORS,
S02R®, NR°RY, NRCcORY, co,rY or CONR®RY, where RS ang rd
are as previously defined;

r1 Tepresents hydrogen or C1-6alkyl;

Y represents a bond or Ci-gqalkylene; and

n is 1 or 2.

5. A compound as claimed in claim 1

represented by formula- (II) or a phatmaceutically
acceptable.SaLt-therepf:
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wherein Arl Ar2 Ql, ¥l and Yz are as def:.ned in clalm 2

‘10 and R1 1s hydrogen or a Cj;.galkyl group.

6. A compound as clalmed 1n~c1a1m 1
" represented by formula (III) or a. pharmaceutlcally
‘acceptable salt thereof:

18
CH—Y'—CO—N(CHy)—Y2—ar?2
(ri11)
wherein A;zy ¥l and Y2 are as defined in claim 1.
25 7. A cbmpound as claimed in claim 1

represented by formula (IV) or a pharmaceutically
acceptable salt thereof:

[ & 0

aa
H
O teHy), T/(C :)q—@
. R
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whereln Rz_is a hydrogen atom. or.a Ci-galkyl group;
R3 and R? each represent H, Cj.galkyl,
Cl-salkoxy, halo or trifluoromethyl; o
' R® represents H, Ci-ealkyl, cy_gaikenyi,
5 jCz-Galkynyl -halo, cyano, nitro, trifluoromethyl
-trlmethy1511yl or OR3, where Ra ‘is as defined in clalm 1;
RS represente cl-salkyl, Cz_salkenyl
Cz-galkynyl, halo, cyano, trxfluoromethyl or ORa
P represents 0 or 1; and
10 q represents 1 or 2.

8. A compound as claimed in claim 1 -

represented by formula (V) or a pharmaceutlcally
acceptable salt thereof.

'A;Q—(CH,\)"

/chuz—NR —CO—Y—Aar20
T

15

A

(v)

wherein n, Arlo, Ar2°, Rl and 21 are as defined in claim
25 4;
' the circle represents the re51due of a five
membered aromatic ring; and
Ar represents an optionally substituted phenyl
group as defined in claim 4.
‘30 .
) 9. A compound as claimed in claim 8
represented by formula (VI) or a pharmaceutlcally
acceptable salt thereof:
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Ar N—(CH, ),
€ e

CHCH,—~N(CHy)—CO—Ar20

Ar!?

(v1)

wherein n, Ar, Ari® and ar2° and the ring are as defined
in claim 8.

‘10. A compound selected from:
N-[ (3, 5-d1methoxyphenyl)methy1]—N-methyl -2,2~-
diphenylacetamide;
N=-[2-(3,5- dlmethoxyphenyl)ethyl]-N-methyl -2,2-
dlphenylacetamlde,
N-({(3, 5-dimethoxyphenyl)methyl]—N—methyl 3 3-
diphenylpropionamide;
N-[2-(3, s-dimethoxyphenyl)ethyl]—N-methyl -3,3-
dlphenylproplonamlde,
N-{ (3,5-dimethoxyphenyl)methyl]-2, 2-diphenyl acetamide;
N-[2-(3,5-dimethoxyphenyl)ethyl]-2,2-diphenyl acetamide;
N-[(3,5-dimethoxyphenyl)methyl]-3, 3-diphenyl
propionamidé;
N-[2-(3,5-dimethoxyphenyl)ethyl]-3,3-diphenyl
propionamide;
N-(3, 5—d1methoxy-benzyl)-N-methyl -2, 2-dipheny1-acetam1de,
N-[{2-(3, S-dlmethoxyphenyl)ethyl]—N-methyl -2, 2—d1phenyl-

acetamide; - )
N—t(3,s-dimethoxyphenyl)methyl]-N—methy1-3,3-diphenyl
propionamide;

N=-[2-(3, S-dlmethoxyphenyl)ethyl]—N-methyl -3, 3-d1phenyl
Propionamide;
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N-methyl—N—[z-phenyl ~-4- (4-phenyllm1dazol -1-
yl)butyl]benzamlde,

N-methyl-N-[2-phenyl-4- (4-pheny11m1dazol 1—y1)butyl](3-
1sopropyloxyphenyl)acetamlde-

or a pharmaceutically acceptable salt thereof.

11. A pharmaceutical composition comprising a
compound as claimed in any one of claims 1 to 10 or
3,3-bis(3", -dlmethoxyphenyl)proplonlc acid N-methyl-N-
benzylamide in association with a pharmaceutlcally
acceptable carrier.

12. A compound as claimed in any one of claimsA

,11 to 10 or 3, 3-b15(3',4'—dlmethoxyphenyl)proplonlc acid

N-methyl-N—benzylamlde for use in therapy.

13. A compound as claimed in any one of claims

.1 to 10 or 3, 3-bls(3',4'—dlmethoxyphenyl)nrop1on1c acid

N-methyl-N-benzylamide for the manufacture of a
medlcament for the treatment of physiological disorders
assoc1ated with an excess of tachykinins.

14. A method for the treatment and/or
prevention of physiological disorders associated with an
excess of tachykinins, which method comprlses
administration to a patient in need of such treatment an
effective amount of a compound as claimed in claim 1 or
3,3-bis(3", 4'-dlmethoxyphenyl)proplonlc acid N-methyl-N-
benzylamide or a comp051tlon comprising a compound as

‘'claimed in claim 1 or 3 3—bls(3',4'-d1methoxyphenyl)

propionic acid N-methyl-N-benzylamlde.

15. a processvfof'the preparation of a

compound as claimed in claim 1, wherein Q represents arl

SUBSTITUTE SHEET (RULE 26)
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which comprises reacting a compound of formila (VII) with

a compound of formula (VIII):

(VII) : (VIII)

wherein Arl, Arz, Yl, and Y2 are as defined in claim 1,
one of Q1 and Q2 represents COOH and the cother of Ql and
Q2 represents NHR, in the presence of a base and a

" coupling reagent.

1l6. A process for the preparation of a
compound as claimed in claim 1, wherein Q-represents the

‘”Igroup Het—(cH2)n—, which comprises reacting a compound of

the formula Het-H (wherein Het is as defined in claim 1
and the H is on a nitrogen atom) with a compound of
formula (IX): ‘

L(CH)

CH—Y1—x—y2—pr?2

W
N

—l

(1X)

‘wherein n, Arl,'Arz, X, ¥, and Y2 are as defined in
claim 1 and L is a leaving group.

‘ 17. A process for the preparation of a
compound aé claimed in claim 1, wherein R represents
Ci-galkyl or methyl substituted by Cs-.galkenyl or
Co-_galkynyl, which comprises alkylating a corresponding
compound wherein R represents H. .

* SUBSTTTUTE SHEET (RULE 26)
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